INTRODUCTION {#sec1-1}
============

Evidence-based practice is recommended as an important and necessary step for improving the quality of health care.\[[@ref1]\] Within the paradigm of evidence-based practice, randomized controlled trials (RCTs), and systematic reviews of RCTs are considered as the gold standard evidence for determining efficacy of interventions.\[[@ref2]\] Clinicians are encouraged to make treatment decisions based upon RCTs.\[[@ref3]\] Knowledge obtained from high quality RCTs are recommended as essential for patients, clinicians, and the policymakers for making sound evidence-informed health care decisions. Physiotherapeutic interventions are essential in the management of various conditions. Hence, knowledge about evidence regarding the effectiveness of physiotherapy interventions is critical.

Randomized controlled trials specific to each country is vital. Researches conducted in other countries pose a serious challenge because of the intricacies involved in the generalizability of its results. The trials might not take into account the important local challenges that often occur when implementing medical interventions in developing countries.\[[@ref4][@ref5]\] For example, trials on exercise interventions for improving deep knee flexion activities such as squatting or sitting on the floor which are of significance in Asian context are often neglected in the literature.\[[@ref6]\] To address this discrepancy, research conducted by Indian researchers that takes into account the culture and diversity of Indian population when developing research ideas, conducting research, and exploring the applicability of research findings are needed.

Worldwide, there is rapid growth in physiotherapy research reflecting the growth of physiotherapy in terms of both as a profession and science. Indian physiotherapist\'s contribution to the growth of research production, however is not clear. Scientific research production taking into consideration of the local context can contribute to significant improvements in the standard of practice and development of country specific clinical practice guidelines. Moreover, for those researches to be considered credible and noteworthy, it needs to be published in respectable, peer-reviewed, and indexed journals.

Though RCTs are considered as the gold standard evidence for effectiveness of treatment, validity of the trial results and its applicability are significantly determined by the methodological quality of the published RCTs.\[[@ref7]\] Quality gives us an estimate of the likelihood that the results are a valid estimate of the truth.\[[@ref8]\] Hence, high quality RCTs are necessary to develop evidence-informed practice guidelines and promote efficient practice in physiotherapy. A description of the quantity and quality of these RCTs might increase awareness of current evidence, and thereby facilitate an evidence-based approach to clinical decision making.\[[@ref9]\] However; information on the quantity and quality of RCTs by Indian therapists is largely unknown. Therefore, the primary objective of this study was to review the RCTs published by Indian physiotherapists for analyzing its publication trend and quality.

MATERIALS AND METHODS {#sec1-2}
=====================

This study involved three major steps: (1) Identify RCTs published by Indian physiotherapy researchers from Medline. (2) Perform quantitative analysis including type of participants, area of focus in physiotherapy, clinical condition and geographical location of first author\'s affiliation. (3) Analyze the methodological quality and reporting of RCTs using Physiotherapy Evidence Database (PEDro) scale and consolidated standards of reporting trials (CONSORT) key criterion statement respectively.

Data extraction {#sec2-1}
---------------

### Selection of trials {#sec3-1}

We chose Medline database for selecting relevant RCTs for the following reasons: (1) Medline is considered to cover the most important quality scientific journals in the world.\[[@ref10]\] (2) Medline covers all journals identified as core journals that publish clinical trials of physiotherapy interventions.\[[@ref11]\] (3) Medline provide institutional affiliation and its location for the first author.

We searched Medline for papers published by Indian physiotherapists from January 2000 to May 2013, using the key terms India OR Indian AND physiotherapy OR physical therapy.

To be included in the review, a study had to meet the following eligible criteria:

The study should be a RCT:The trial compares at least two interventionsThere is random allocation or intended-to-be- random allocation of subjects to interventionsAt least one of the interventions is currently part of physiotherapy practice, or could become part of physiotherapy practiceThe interventions are applied to human subjects who are representative of those to whom the intervention might be applied in the course of physiotherapy practice (i.e., people with or at risk of developing a health condition or disability).First author affiliation with an Indian institution and one of the authors being a physiotherapist. Studies with animal subjects, articles that are not related to physiotherapy intervention and non RCTs were excluded.

First and second author independently reviewed the abstracts in an unblinded standardized manner, identified eligible studies and removed duplicates. Of 934 records identified 885 records were excluded by reading the title, abstract, and author\'s affiliation. Of the 885, 772 articles are excluded as they are not related to physiotherapy and/or not having physiotherapist as author. One hundred and thirteen articles excluded due to one of the following reasons: (1) Not a clinical trial (2) not related to treatment \[[Figure 1](#F1){ref-type="fig"}\]. Of the remaining 47 studies, one was excluded for not having human subjects as study participants and another for no random allocation of subjects to study groups. Finally, a total of 45 studies were identified as eligible for analysis \[[Figure 1](#F1){ref-type="fig"}\]. Disagreements were resolved by discussion between the two review authors; if no agreement could be reached, it was planned the third author would decide.

![Flow diagram of the process of identifying and including articles for the review](PCR-6-91-g001){#F1}

Data synthesis {#sec2-2}
--------------

### Randomized controlled trial quantity {#sec3-2}

A full-text copy of each included trial report was obtained. We were unable to retrieve full text of two trials, even after contacting the authors. Of the two RCTs without full text one was indexed in PEDro and other was not. Each trial was independently reviewed and coded by first and second author. For quantitative analysis, both reviewers coded each article for variables viz. type of participants, area of focus in physiotherapy, clinical condition studied, and geographical location of first author\'s affiliation as appropriate for quantitative analysis. We believed that these variables can reveal the trend of the RCTs published by Indian physiotherapists. Coding methods used in this study was adapted from those reported by Coronado *et al*.\[[@ref12]\]

Randomized controlled trial quality {#sec2-3}
-----------------------------------

### Physiotherapy evidence database scale {#sec3-3}

To assess RCTs\' methodological quality, we used the PEDro scale. PEDro scale is demonstrated as a valid and reliable measure of methodological quality of RCTs.\[[@ref13][@ref14]\] The PEDro scale is an 11-item scale designed for rating methodological quality of RCTs. Each satisfied item (except for item 1, which, unlike other scale items, pertains to external validity) contributes one point to the total PEDro score (range = 0-10 points). The scale has been used to rate the quality of over 3,000 RCTs in the PEDro database\[[@ref15]\] and in several systematic reviews.\[[@ref16][@ref17][@ref18]\] Physiotherapy Evidence Database scale permits to classify high or low quality papers based on a cut-off score. Studies scoring 9-10 on the PEDro scale were considered methodologically to be of "excellent" quality. Scores ranging from 6 to 8 were considered to be of "good" quality, while studies scoring 4 or 5 were of "fair" quality and studies scoring below 4 were felt to be of "poor" quality.\[[@ref18][@ref19]\]

Each article\'s PEDro score was extracted directly from the PEDro database (accessed on January 5, 2014). Of 45 trials, 14 trials were not listed in the PEDro database and due to unavailability of full text of one trial; its PEDro rating was not done. Manual rating of these trials were done by two independent raters (first and second author), blinded to each other, reviewed each article with a final consensus provided by a PEDro trained independent rater, whenever necessary.

Consolidated standards of reporting trial statement checklist {#sec2-4}
-------------------------------------------------------------

The consolidated standards of reporting trial statement are a set of recommendations developed to improve the reporting of trials. The CONSORT statement has 25 items related to reporting of trials (e.g. sample size, statement of primary and secondary outcomes, trial registration). There are several items in CONSORT statement that overlaps with the items covered by PEDro scale. For this study, we used only the items derived from the CONSORT statement checklist: (1) RCT in title. (2) Patient flow chart. (3) Statement of primary outcomes. (4) Sample size calculation. (5) Reporting of adverse effect. (6) Trial registration. (7) Source of funding for the trial. We believed that these key items can be of value in understanding the methodological and reporting quality.

Two independent reviewers (first and second author), coded each studies for the aforementioned CONSORT checklist items as present or absent (1 for present and 0 for absent). Scoring discrepancies were resolved by a third reviewer, who reached a compromise score that constituted the final score.

RESULTS {#sec1-3}
=======

A total of 45 RCTs have been published by Indian physiotherapists between January 2000 and May 2013. First RCT with a physiotherapist as an author was published in the year 2004\[[@ref20]\] and by an Indian physiotherapist as a first author was published in the year 2006.\[[@ref21]\] There is a small, but consistent upward trend in a number of RCTs published between the years 2004 and 2013 \[[Figure 2](#F2){ref-type="fig"}\].

![Number of randomized controlled trials published in each year between the years 2000 and 2013](PCR-6-91-g002){#F2}

Majority of the studies (37 \[82.2%\]) included symptomatic humans as participants, among those studies most were done on adult participants (35 \[77.7%\]), with children being participants only in two studies (4.4%). Common clinical conditions investigated in trials were low back pain 7 (16.3%), followed by diabetes (3 \[6.7%\]), and COPD (3 \[6.7%\]).

Area of focus of the published RCTs is evenly divided among three core specialties within physiotherapy with a slight upward trend in musculoskeletal physiotherapy viz. musculoskeletal 16 (35.6%), neurological 8 (17.8%), and cardio respiratory physiotherapy 8 \[17.8%\]. Other than these three core areas, RCTs are also published in specialties such as women\'s health 2 4.4%, sports 5 11.6%, diabetes 2 4.4%, palliative care 1 \[2.2%\], and integumentary 3 \[6.7%\].

Most of the trials (26 \[57.8%\]) were conducted from institutions located in the southern region of India followed by Northern region (16 \[35.6%\]). The number of trials from other regions is very few with East producing no trials, (0) West 2 (4.4%) and North East 1 (2.2%).

Quality rating of randomized controlled trial {#sec2-5}
---------------------------------------------

The mean score of PEDro is 5.5 (SD: 1.2, range: 4-8) for 44 studies out of 45. Classification of the RCTs according to the total PEDro score revealed 20 studies were classified as good and 24 as fair. We were unable to retrieve the full text of one trial (which was also not listed in the PEDro database) even after contacting the author through E-mail.

The least fulfilled criteria in the PEDro scale are: (1) Blinding of all therapists who administered the therapy (0%), (2) intention-to-treat analysis (11 \[24.9%\]) (3) blinding of participants 6 (13.3%). (4) Blinding of assessors (12 \[26.7%\]). Reporting of between-group statistical comparisons (42 \[93.3%\]), reporting of point measures and measures of variability (39 \[86.7%\]) and more than 85% follow-up (37 \[82.2%\]) were the most common criterion, which was fulfilled \[[Figure 3](#F3){ref-type="fig"}\].

![Proportions of individual Physiotherapy Evidence Database scale items satisfied by 45 trials](PCR-6-91-g003){#F3}

Consolidated standards of reporting trials checklist items like sample size calculation was done only in 13 (28.9%) trials, identification as an RCT in the title 19 (42.2%), specifying the primary outcome 14 (32%), patient flow chart 24 (53.3%), 10 (22.2%) RCTs were funded studies and description of all important adverse events in each group 15 (33.3%) (two missing data) were also not fulfilled in many studies. Trial registration was uncommon with only 3 (7%) trials were registered with a competent authority \[[Table 1](#T1){ref-type="table"}\].
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DISCUSSION {#sec1-4}
==========

From 2004 when the first trial was published by an Indian physiotherapist, the number of trials has been steadily increasing \[[Figure 1](#F1){ref-type="fig"}\]. Quality of the published studies both in terms of methodological quality and reporting standards were found to be fair; however, there few areas such as blinding outcome assessors, priori sample size calculation requires further improvement.

With the first RCT published only 10 years ago the total number of RCTs published by Indian physiotherapists can be considered satisfactory. Though it is considerably less when compared with other countries\[[@ref22]\] including developing countries like Brazil;\[[@ref23]\] it would be worthy of noting that the environment for research in India is fairly different. Only 10 (22%) studies in the review were found to be funded, which may reflect either poor availability or awareness about funding. Along with poor funding, few physiotherapists with a doctoral degree,\[[@ref24]\] which have been identified as limiting factor to research productivity, can explain in part the low numbers of trials. More than half of the studies are published by researchers affiliated to an institution located in the Southern region of India followed by Northern region. The increased production from the Southern region may be due to increase in a number of physiotherapy educational institutions and the introduction of doctoral degree decade before. There is a significant gap in the production of research output from Western and Eastern regions of India. India is a subcontinent with divergent culture and people with varying rehabilitation needs; hence, studies done in one region may not automatically lead to generalization of study results in other regions.

Although the number of trials showing positive trend, it does not adequately reflect the public health emphasis given to a disease of the Indian population. Significant proportions of the studies published by Indian physiotherapists are done on conditions pertaining to the musculoskeletal problem. Notably very few studies were done on conditions identified as contributing to significant burden to Indian population such as stroke, low back pain, and asthma.\[[@ref25]\] Fraser\[[@ref26]\] argues that clinical trials must focus on research that is most likely to improve health and added that in judging the most promising areas for research, problems that cause the greatest burden and interventions that can be applied cost-effectively should clearly be favored. We believe that in the future, physiotherapists conducting RCTs in India should focus on conditions that contribute to a significant burden to the public health of the Indian population. However, number of studies done on diabetes, another condition with significant illness burden indicates an optimistic trend.

Physiotherapy Evidence Database scale rating of the RCTs indicates that the studies are of fair quality from the perspective of methodological quality. Similar trial quality ratings are reported for the researches published by physiotherapists from other countries.\[[@ref27]\] It is worthy of mentioning that certain criteria such as blinding the patients and therapists are almost impossible in many areas of physiotherapy practice. Hence, pragmatic view of quality rating of physiotherapy RCTs is necessary. There is empirical evidence that sample size calculation, random allocation and blinding assessors can reduce the bias and overestimation of results.\[[@ref28][@ref29]\] These criteria which are not satisfied in many RCTs, is practically feasible to implement; hence, researchers should include these strategies in future trials to improve the trial quality.

It has been suggested, even though good reporting is not a direct measure of the quality of a study, it allows a reader to assess the validity and applicability of the study\'s findings.\[[@ref30]\] Our analysis of the trial reporting using CONSORT checklist suggests that there is significant scope for improvement in this area. Very few studies have reported sample size calculation, identified primary outcome measure, and reported trial registration information. Similar trend in methodological quality was observed in clinical trials published in a few Indian medical journals.\[[@ref31]\] Stern implementation of reporting guidelines such as CONSORT and trial registration with a competent authority like Clinical Trial Registry of India ([www.ctri.in](www.ctri.in)) by journal editors can significantly improve the quality of reporting of clinical trials.\[[@ref32]\]

CONCLUSION {#sec1-5}
==========

Randomized controlled trials published by Indian physiotherapists is gradually increasing in numbers, and the methodological quality of the studies is fair. However, there is substantial scope for improvement in conducting and reporting of the trials. In Indian context conditions like stroke, asthma and others, which have a larger burden of illness should be given adequate focus in future research. Clinical Trial Registry, guidelines for reporting, better editorial policy, and maturation of physiotherapy researchers may help in improving the quality and reporting of the trials.
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